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Abstract 
The economic structure by sectors plays a very important part in the dynamics of development gaps at sub-national level, because 
it influences the income level and distribution in the regions/sub-regions of a country, as many empirical studies showed. In the 
perspective of increasing globalization, difficult recovery from economic crises, and persistent inter-country, inter-regions and 
intra-regional development gaps, the goals of cohesion policy in the EU member states in the future programming period, 2014-
2020, envisage, among others, the best use of regional/local human, natural and capital resources in order to increase the living 
standard of all citizens and diminish the development imbalances.   
The paper presents an analysis of the sectoral gross value added dynamics in Romania, its regions and other EU countries with 
the help of various structural coefficients, in the attempt to identify patterns of sectoral convergence or divergence, structural 
resilience or fragility and the likely impact of economic crises.  
© 2014 The Authors. Published by Elsevier B.V. 
Selection and peer-review under responsibility of the Organizing Committee of ESPERA 2013. 
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1. Introduction 
The economic structure by sectors (assessed by sectoral employment and/or sectoral value added) plays a very 
important part in the dynamics of development gaps at sub-national level, because it influences the income level and 
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distribution in the regions/sub-regions of a country, not only directly, trough employment structures, sectoral wages 
and multiplier effect, but also indirectly, through the family/household structures. As many empirical studies 
revealed, areas with sustainable manufacturing and high employment in services enjoy higher welfare and lower 
poverty than the areas where agriculture or mining and quarrying predominate and the employment rates are highly 
fluctuating (Lobao et al., 2008).  
Studies on economic growth approaching sectoral developments at country or regional level focused on different 
aspects, such as: economic growth and convergence (Legallo and Dall’erba, 2006, Bracalente and Perugini, 2010, 
Kallioras and Petrakos, 2010), employment dynamics and performance (Bliens and Suedekum, 2005, Pede, Florax, 
de Groot, 2011), spatial structure of economic activities (Botazzi et al., 2004, Chilian, 2012), crisis impact (Groot et 
al., 2011), agglomeration economy (Dauth, 2010, de Graaf et al., 2011, Kosfeld et al., 2011), human capital 
(Camagni and Capello, 2013).  
In the current perspective of increasing globalization, difficult recovery from economic crises, and persistent 
inter-country, inter-regions and intra-regional development gaps, the goals of cohesion policy in the EU member 
states in the future programming period, 2014-2020, envisage, among others, the best use of regional/local human, 
natural and capital resources in order to increase the living standard of all citizens and diminish the development 
imbalances. 
Considering the above-mentioned, the paper focuses on the analysis of the gross value added dynamics in 
Romania and its regions and in the EU countries, employing as tools various structural coefficients, in the attempt to 
identify likely patterns of sectoral convergence or divergence.  
The analyzed period was 2000-2010; all data were taken from the Eurostat. A six-sector decomposition of gross 
value added was considered for analysis: 
i) agriculture, forestry and fishing;  
ii) industry; 
iii) constructions;  
iv) wholesale and retail trade, transport, accommodation and food services, information and communications; 
       v)  financial and insurance activities, real estate activities, professional, scientific and technical activities, 
administrative and support service activities; and vi)  public administration and defense, compulsory social security, 
education, human health and social work activities, arts, entertainment and recreation, repair of household goods and 
other services†.  
 
2. Gross value added dynamics in Romania, its regions, and the EU countries 
 
The gross value added (GVA) registered  an upward trend in all the EU countries throughout the period 2000-
2008, the highest increases being recorded by the New Member States (the highest increases recorded by Romania 
and Slovakia – see Fig. 1).  
The period of economic crisis, 2008-2010, revealed both sharp decline and recovery, and in some NMS 
(Bulgaria, the Czech Republic, Slovakia, Cyprus, Croatia and Poland) the impact of crisis was lesser and the 
recovery to previous crisis levels was faster than in Romania and the Baltic Countries.  
A similar dynamics was noticed in all the regions of Romania – high increase in gross value added, especially 
over the period 2005-2008, followed by sharp decline in 2009 and small recovery in 2010. 
 
 
 
† However, due to data availability, the gross value added dynamics by sectors considered mixed series (sectors defined according both to NACE 
Rev. 1 and NACE Rev. 2 classifications) in the case of some sectors and countries. Due to the restrictions upon text length, the details were not 
provided in the paper. 
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Fig. 1. Gross value added dynamics in Romania and the EU member states, 2000 = 100.0% 
 
However, since the concern of our paper is the gross value added sectoral structure, here one may notice the 
highest (and persistent) differences among the EU countries. The share of agriculture, forestry and fishing in gross 
value added has declined sharply over the period 2000-2010 in all the EU countries, but the differences among the 
member states remained enormous - from shares of 13-14% in Romania and Bulgaria to shares slightly below 1% in 
Luxembourg and the United Kingdom in 2000 to a still high share in Romania (over 6%) and very low shares in 
Germany, Luxembourg and the United Kingdom in 2010 (Fig. 2.A). The decline in the share of agriculture in GVA 
is also noticeable in the Romanian regions, but regions such as Nord-Est, Sud-Est, Sud Muntenia and Sud-Vest 
Oltenia still had 10% a share in GVA in 2010, while the others had around 7% a share in the same year (except for 
the Bucuresti-Ilfov region, predominantly urban region and, consequently, with a very low share of agriculture in 
GVA). 
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Fig. 2. A) Share of agriculture, forestry and fishing in GVA in Romania and the EU countries; B) Share of industry in GVA in Romania and the 
EU countries; C) Share of constructions in GVA in Romania and the EU countries; D) Share of wholesale and retail trade, transport, 
accommodation and food services, information and communications in GVA in Romania and the EU countries; E) Share of financial and 
insurance activities, real estate activities, professional, scientific and technical activities, administrative and support service activities in GVA in 
Romania and the EU countries; F) Share of public administration and defense, compulsory social security, education, human health and social 
work activities, arts, entertainment and recreation, repair of household goods and other services in GVA in Romania and the EU countries 
 
The share of industry in GVA revealed a mixed dynamics: decline in many of the largest EU economies (the 
United Kingdom, France, Spain, Italy, Sweden), and preservation and even reinforcement of a strong position in the 
economies of some advanced countries (Germany and Austria) and in most of the NMS (see Fig. 2.B). Industry 
records also high and increasing shares in the regional GVA of Romania – exceeding 35% in the Centru and Sud 
Muntenia regions, and around 30% in the other regions, except for the Bucuresti-Ilfov region (20%). 
The constructions recorded an increase in share in the GVA in most of the EU countries over the period 2000-
2010, the highest changes being revealed by Spain, Cyprus, Romania, Bulgaria, Slovenia, Lithuania, Estonia, and 
Ireland (Fig. 2.C). Significant increases in the share of constructions in GVA were also recorded until 2009 by all 
the Romanian regions (especially Bucuresti-Ilfov, Sud-Est and Sud-Vest Oltenia).  
However, some of the most important mutations, both in the most advanced EU countries and the NMS (and 
among them, especially Romania), concern the dynamics of shares of services sectors in the GVA. Thus, the share 
of wholesale and retail trade, transport, accommodation and food services, information and communications in the 
GVA was fairly stable over the interval 2000-2008 in most of the EU countries, but increased in 2009-2010 in 
Germany, Spain, France, Lithuania, Romania, Sweden and Slovenia, while declining in the United Kingdom, the 
Czech Republic, Estonia, Greece, Cyprus, Austria and Finland (Fig. 2.D). In the Romanian regions, the share of this 
sector declined significantly in 2010 in all the regions, but the levels were similar (except for the Bucuresti-Ilfov 
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region, which constantly registered a higher share). With few exceptions, the share of financial and insurance 
activities, real estate activities, professional, scientific and technical activities, administrative and support service 
activities in the GVA has increased in all the EU countries, especially towards the end of the 2000-2010 interval, but 
the differences maintained high among the member countries (Fig. 2.E). Despite the higher increases in 2010, 
Romania, Lithuania and the Czech Republic still register the lowest shares of this sector in GVA (around 15%), the 
same low level being noticed in the Romanian regions (however, with significant annual fluctuations and a higher 
share – 26% - in the Bucuresti-Ilfov region). 
Finally, the share of public administration and defense, compulsory social security, education, human health and 
social work activities, arts, entertainment and recreation, repair of household goods and other services in the GVA 
increased over the 2000-2010 period in the EU countries (Fig. 2.F), but the differences among the member states 
were important: from shares of 15-18% in Romania, Bulgaria, the Czech Republic, Slovakia and Luxembourg to 
shares around 25% in Denmark, Malta, Finland, Sweden, Portugal, Cyprus and the Netherlands. The same 
ascending trend was also noticed in the Romanian regions, but the annual fluctuations were significant, and the 
differences in shares also varied highly, between 13% in the Sud Muntenia region and around 20% in the Nord Est 
region. 
3. Structural sectoral changes in Romania and its regions, as compared to the EU countries 
 
The estimation of structural coefficients may be useful in explaining the inter-country and inter-region 
development gaps and in revealing the available structural reserves of growth. Following Dobrescu, 2011, we 
considered for our analysis several structural coefficients, as a measure of similarity/dissimilarity between a given 
(sectoral) structure and another, admitted as referential: i) the Euclidean 1-norm structural coefficient (SCE); ii) the 
Bhattacharyya coefficient (SCB); iii) the Hellinger structural coefficient (SCH); iv) the Cosine structural coefficient 
(SCC); and v) the Jaccard structural coefficient (SCJ) – see Appendix A.1 for computational details. The same 
above-mentioned six sectors were considered for the GVA decomposition, but in order to ensure data consistency 
and better comparability we analyzed only the interval 2008-2010. As referential (see Dobrescu, 2011, for details 
regarding the choice of referential), we first considered for comparison the EU “average” sectoral structure, and 
compared all the EU countries with it, separately for the EU-15 member countries and for the NMS-13 member 
countries. The results are summarized in Figures 3 and 4. 
 
 
Fig. 3. Sectoral coefficients in the EU-15 member countries, with the EU average sectoral structure as referential 
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Fig. 4. Sectoral coefficients in the NMS-13 member countries, with the EU average sectoral structure as referential 
 
 
Among the EU-15 countries, the closest to the EU “average” sectoral structure was the Netherlands, and the 
farthest was Luxembourg, but the structural differences were not high, ranging, according to the sectoral coefficient 
formulas, between 0.028 and 0.197 (Table 1). Most coefficients revealed a slight tendency towards increasing 
dissimilarity, but one should notice that the analyzed period was short and, highly influenced by sharp fluctuations 
in the GVA induced by the economic crisis and subsequent activity adjustments. A similar pattern is revealed in the 
case of the NMS-13 countries, with slightly lower gaps (ranging between 0.022 and 0.153) and increased 
dissimilarity towards the end of interval (with the same comments regarding the GVA structural adjustments). 
Romania had the sectoral structure that was farthest from the EU average, while Estonia, Slovenia and, to a lesser 
extent, Croatia, had the sectoral structures that were closest to the EU average. Though Luxembourg and Romania 
seem to be positioned in the same group, nothing could be more misleading – the former is an economy extensively 
and intensively service-driven, while in Romania services had the lowest share in total GVA, but agriculture had the 
highest one. We should also mention that in the case of Romania the fluctuations in the agricultural GVA were, to 
some extent, influenced by the weather conditions, which adds additional plus or minus weight in the structural 
coefficient. 
 
Table 1. Structural coefficients gaps in the EU-15 and NMS-13 countries, with the EU average sectoral structure as referential 
 Gaps EU-15 to EU 
 2008 2009 2010 
SCE 0.182 0.182 0.179 
SCB 0.028 0.032 0.033 
SCH 0.150 0.162 0.164 
SCC 0.091 0.094 0.097 
SCJ 0.185 0.192 0.197 
 Gaps NMS-13 to EU 
 2010 2010 2010 
SCE 0.116 0.132 0.153 
SCB 0.022 0.024 0.022 
SCH 0.087 0.091 0.091 
SCC 0.060 0.071 0.077 
SCJ 0.112 0.130 0.140 
 
 Further, we considered the sectoral structures of all the EU countries, in turn, as referential for Romania. 
Among the EU-15 countries, over the analyzed interval Romania revealed a slightly increasing dissimilarity towards 
the EU average and a sectoral structure closer to countries such as Spain, Austria, Ireland or Finland (Fig. 5). 
Obviously, the most dissimilar structure was that of Luxembourg, but also those of Greece, France, the United 
Kingdom or Denmark. The structural gaps were higher (ranging between 0.081 and 0.369), and the dissimilarity was 
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increasing only in 2008-2009, but seemed to be declining in 2010 (Table 2).    
 
 
 
Fig. 5. Sectoral coefficients in Romania versus the EU-15 countries sectoral structures as referential 
 
 
 
Fig. 6. Sectoral coefficients in Romania versus the NMS-13 countries sectoral structures as referential 
 
As regards the NMS-13 countries, Romania revealed a sectoral structure closer to countries such as Slovakia, the 
Czech Republic, Poland and Bulgaria, and farther from countries such as Malta and Cyprus (Fig. 6). The structural 
gaps were lower than against the EU-15 countries (ranging between 0.036 and 0.270), but the dissimilarity between 
the sectoral structures of Romania and the NMS-13 countries seemed to increase significantly in 2010. 
 
Table 2. Structural coefficients gaps – Romania versus the EU-15 and NMS-13 countries as referential 
 Gaps to EU-15 
 2008 2009 2010 
SCE 0.187 0.188 0.176 
SCB 0.089 0.081 0.083 
SCH 0.180 0.182 0.183 
SCC 0.221 0.236 0.221 
SCJ 0.354 0.369 0.343 
 Gaps to NMS-13 
 2010 2010 2010 
SCE 0.160 0.161 0.179 
SCB 0.036 0.038 0.045 
SCH 0.136 0.132 0.139 
SCC 0.107 0.120 0.162 
SCJ 0.191 0.212 0.270 
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Closer to the EU “average” sectoral structure was over the analyzed interval that of the Bucuresti-Ilfov region, 
and the trend towards similarity increased visibly (Fig. 7), while the sectoral structures of the Sud Muntenia, Sud 
Vest Oltenia and Sud Est regions were farther. A trend towards increased dissimilarity was noticed in the Sud Vest 
Oltenia, Vest, Sud Muntenia and Sud Est regions, while in the other regions this trend slowed down. The structural 
gaps were similar to those against the NMS-13 countries, and the trend towards increased structural dissimilarity 
among the regions of Romania was clearly noticed (Table 3).  
 
 
 
Fig. 7. Sectoral coefficients in the Romanian regions, with the EU average sectoral structure as referential 
 
 
 
Table 3. Structural coefficients gaps – Romanian regions versus the EU “average” 
 Gaps Regions to EU 
 2008 2009 2010 
SCE 0.106 0.099 0.201 
SCB 0.023 0.032 0.044 
SCH 0.059 0.085 0.125 
SCC 0.069 0.085 0.153 
SCJ 0.108 0.139 0.251 
 
Conclusions 
 
The changes in the economic structure of the EU countries over the interval 2000-2010 revealed significant and 
persistent differences among the member states. Despite an accentuated declining trend, agriculture still holds an 
important share in gross value added in the New Member States (especially in Romania and many of its regions), 
while the share of services sectors is lower as compared to the EU-15 countries, although the trend towards 
increasing similarity in this respect is strong and steady. Industry is still a significant growth factor, not only in the 
NMS countries, and such a role seemed to have been emphasized during the crisis.  
The crisis period also revealed a slight tendency towards increasing structural dissimilarity, both in the EU-15 
and NMS countries; however, keeping in mind that the analyzed period was short and, highly influenced by sharp 
fluctuations in the GVA induced by the economic crisis and subsequent activity adjustments. Romania and 
Luxembourg had the less similar structures to the EU “average”, with each country lying at both ends of the sectoral 
structure spectrum: intensively and extensively service-driven economy (the latter) and ‘traditional’ economy, with 
still high share of agriculture, significant share of industry and lower share of services (the former).  
Considering the above-mentioned, the structural dissimilarity of Romania as compared to the EU-15 countries 
seemed to decline in 2010, while slightly increasing as compared to the NMS countries. However, the structural 
dissimilarity towards the EU increased among the Romanian regions, the closest to the EU structure being the 
Bucuresti-Ilfov region, and the farthest the regions with significant shares of agriculture and industry in the GVA 
(Sud Muntenia, Sud Est and Sud Vest Oltenia). 
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Further research, including statistical and econometric analysis, is necessary to assess the mutations in the 
sectoral structures of the EU countries and in their regions, especially because the analyzed period was quite short, 
and also highly influenced by the economic upheaval. Also, a more detailed analysis of the services sectors 
dynamics is recommendable. 
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Appendix A.1 Structural Coefficients Computation Formulas 
 
We considered in the paper the approach of Dobrescu, 2011. In these circumstances, structure refers to the shares 
of different sectors in the aggregated indicator of gross value added. The structural coefficient (SC) is considered as 
a measure of the similarity between a given structure and another, admitted as a referential.   
Two vectors of sectoral weights were considered: 
WI= (W1, W2, Wn) - the referential, and       
wi= (w1, w2,…wn) - the concrete sectoral structure (of a country or region) which is submitted to evaluation. 
where: Wi and wi represent the share of sector i in total gross value added of the economy considered as 
referential and of the analyzed economy, respectively, wi>0, Wi>0, ∑wi = ∑Wi = 1. Three cases of sectoral 
difference may be found: 
i) Identity, when all wi = all Wi, 
ii) Incongruence, when all wi ≠ all Wi, 
iii) Intersection, when a certain set of non-zero values may be found (Wk, wk) 
As in Dobrescu, 2011, five structural coefficients were considered in our analysis: i) the Euclidean 1-norm 
structural coefficient (SCE), ii) the Bhattacharyya coefficient (SCB), iii) the Hellinger structural coefficient (SCH); 
iv) the Cosine structural coefficient (SCC); and v) the Jaccard structural coefficient (SCJ). The computation 
formulas are given in the table below. 
 
 
 
Source: Dobrescu, E., 2011. Sectoral Structure and Economic Growth, Romanian Journal of Economic Forecasting 3, pp. 5-36. 
 
